We compare the transmission channels through which the 2008 global financial crisis affected health. We find that postponing or skipping visits to the doctor after falling ill and stopping buying regular medication had the strongest negative effects on health, followed by a reduced consumption of staple foods, utilities being cut, being forced to move, and having to sell assets. In comparison, experiencing cuts in TV, phone, and internet services, as well as delaying payments for utilities had relatively weaker negative impacts.
Summary
We compare the transmission channels through which the 2008 global financial crisis affected health. We find that postponing or skipping visits to the doctor after falling ill and stopping buying regular medication had the strongest negative effects on health, followed by a reduced consumption of staple foods, utilities being cut, being forced to move, and having to sell assets. In comparison, experiencing cuts in TV, phone, and internet services, as well as delaying payments for utilities had relatively weaker negative impacts.
In contrast, having a household head or household member lose a job also had negative effects on health status, although this effect was relatively lower. Finally, a reduced flow of remittances had the weakest negative effect.
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| INTRODUCTION
The primary objective of this paper is to identify and compare the transmission channels through which the 2008 global financial crisis (GFC) has impacted self-rated health in the context of growing interest in better understanding the effects of economic crises, recessions, and downturns on population health. For instance, the economic recession of 1990 was found to be associated with worsening population health in Scandinavian countries and in Russia. [1] [2] [3] The GFC of 2008 appeared to have especially negative impacts on population health. Thus, GFC is documented to have had adverse effects on physiological functioning and mortality, [4] [5] [6] and led to increases in mental health problems. 7, 8 The crisis has also been linked to considerable increases in stress, depression, anxiety attacks, and suicide. [9] [10] [11] Furthermore, it has been associated with higher levels of smoking and obesity. 12, 13 Moreover, GFC has been found to be a cause of increased work absenteeism and declining health care utilization. 14, 15 Evidence of the strong negative effects of GFC on health is highlighted in the findings of the Commission on Social Determinants of Health. 16, 17 Despite this evidence, there remains a lack of consensus about the potential implications of economic crises and recessions on population health. [18] [19] [20] Studies in Europe and the US point to the positive impacts of crises such as procyclical improvement in mortality during economic recession periods, lower levels of alcohol consumption, alcohol associated deaths, traffic injuries, and hospitalizations. [21] [22] [23] [24] [25] Economic recession is also associated with better health through reductions in working hours and increases in leisure time, as well as through lower levels of smoking and a diminished consumption of diets high in fat due to lower income levels. [26] [27] [28] [29] [30] Similarly, child health and educational outcomes in developed countries have been found to have improved during recession periods. 31 In contrast, other studies have shown that economic crises have little, if any, impact on health. 32 Against this backdrop, the contributions of this paper to the current debate are twofold. First, most of the extant literature on the effects of GFC focus on a single dimension of the crisis, such as housing instability 8, 11, 15 or unemployment, 3, 10, 13 while the crisis effect is typically measured by aggregated health indicators rather than individual responses. 6, 19, 30 Moreover, previous studies have rarely been able to move beyond assessing a single dimension of the GFC effect and have instead examined a broader set of indicators. 9 However, given the lack of consensus in the current literature about the direction of the effect of crises on health, it is plausible that some indicators may highlight the positive effects on health, whereas others underscore the negative effects, or no effects at all. That is why, in contrast to previous studies, we focus on identifying and comparing multiple transmission mechanisms from GFC to health. Thus, we consider both subjective and objective channels of transmission through which crises affect individual health. Using multiple subjective and objective dimensions allows us to more accurately capture the effects of GFC on health. To do so, we draw on a unique multinational data set that was especially designed and implemented in 2010, just 2 years after the outset of GFC, to capture the direct impacts of the crisis. In terms of self-perceived subjective assessments of the GFC effect, the survey asked respondents about "how much, if at all, did this crisis affect your household in the past two years?". In terms of objective assessments of the GFC effect, our survey asked questions about the effects of the crisis according to six main domains, namely, (1) health care utilization, (2) consumption of staple foods, (3) housing stability, (4) changes in wealth, (5) changes in remittances, and (6) changes in labour market attachment. For example, to assess the effect of GFC on health care utilization, the survey asked whether the respondent, or someone else in respondent's household, postponed or skipped visits to the doctor after falling ill, or stopped buying regular medications in the past 2 years "as a result of the crisis." Consequently, we can compare the effects of various channels of transmission and identify the transmission mechanisms that are more relevant to changes in health.
Second, as discussed above, most of the previous studies on GFC were conducted in developed countries. As such, it is not clear if their findings are relevant to other countries. 33, 34 Moreover, the effects of the crisis were particularly negative for post-communist countries, which were found to be more vulnerable to the consequences of crisis than were the more developed countries. [35] [36] [37] Post-communist countries were simultaneously affected by the crisis in multiple ways. [38] [39] [40] These countries saw dramatic collapses in foreign investments and the withdrawal of speculative financial capital. Global demand for the export of products produced in post-communist countries dropped significantly. Reduced production led to unemployment and considerable reductions in remittances upon which many post-communist countries depended significantly. In 2009, annual production output plummeted to the negative double-digit range in a number of post-communist countries, while long-term output dropped by 12% to 17%. 41, 42 About 11 million people became poor in post-communist countries as a result of the crisis. 43 Furthermore, the majority of households in post-communist countries, about two thirds, reported that their households were directly and negatively impacted by the crisis. 44 The level of life satisfaction in these countries dropped significantly after GFC, as compared with the pre-crisis period. 45 Given the above-described evidence, this study focuses at 28
post-communist countries of Eastern Europe and the former Soviet Union.
This study provides both theoretical and practical contributions. From a theoretical standpoint, the findings of this study allow us to better understand the specific ways through which changes in economic conditions are translated into changes in population health. Due to its multi-country design, this study provides a thorough examination of the universality of associations between a wide range of the crisis transmission channels and health. From a e328practical standpoint, our findings allow policy-makers, health administrators, and international donors to better channel limited resources in order to address some of the more relevant transmission channels of economic crises.
| METHOD
The main source of data for out study is 2010 Life-in-Transition survey (LITS) which was conducted by the European Russia, Serbia, Slovakia, Slovenia, Tajikistan, Ukraine, and Uzbekistan. Overall, about 1000 to 1500 respondents were interviewed in each country through face-to-face interviews with specially trained interviewers. In-depth discussion of the survey including step-by step sampling strategy, the participation rates in all 29 countries, the number of completed interviews in each country, and the demographic characteristics of the sample in each country have been reported and discussed by Habibov et al, 46 and Habibov and Chen. 47 The 2010 LITS measures the outcome of interest, self-rated health status, by asking survey respondents to assess their general health on a Likert-type five-point scale ranging from "very poor," "poor," and "medium" to "good"
and "very good." Following previous studies, 48, 49 we dichotomized the original five-point scale to a binary variable that has value of 1 if respondents reported "good" and "very good" health status, and 0 if otherwise. It must be highlighted that in the robustness analysis section, we tested an alternative definition of the outcome variable by using an outcome variable in ordinal form. Nonetheless, as detailed in the robustness analysis section, it did not change the findings of the main model in terms of direction, significance, and the relative magnitude of the effect.
The survey collected extensive information about the self-perceived subjective and objective effects of the 2008 GFC. In terms of self-perceived subjective assessment of the crisis, the LITS asked respondents "how much, if at all this crisis affect your household in the past two years?". The answers are recorded on a Likert-type four-point scale ranging from "a great deal" and "a fair amount" to "just a little" and "not at all." We use categories "a great deal" and "a fair amount" to "just a little" as binary predictors, while the category "not at all" serves as a comparison category.
The survey also collected information about the objective effects of the crisis. Some of the questions asked were health and health care related. Thus, the LITS asked whether the respondent, or someone else in the respondent's household, postponed or skipped visits to the doctor after falling ill, or stopped buying regular medications in the past two years "as a result of the crisis". Another question concerned changes in nutrition, namely, whether consumption of staple foods (eg, vegetables, fruits, milk, bread) declined as a result of the crisis. Another set of questions asked about housing stability and assets. Hence, the LITS asked whether utilities, TV, phone, and internet services were cut due to delays in payment of utility bills, and whether the household had to sell any of its assets "as a result of the crisis." Yet other questions asked about changes in labour market status "as a result of the crisis." For instance, the LITS asked if a household member or a household head had lost a job. Responses for each of the questions are recoded as binary variables that take value of 1 if the household reported any negative effects of the crisis, and 0 if otherwise.
It must be highlighted that responses are not mutually exclusive. A household may simultaneously experience multiple effects of crisis at the same time. As a result, it is not possible to summarize answers or use data reduction techniques such as principal component analysis to create an index of the negative influences of the crisis. Rather, we use each of the responses as a separate predictor. One of the advantages of using separate predictors in our case is that we can estimate and compare the magnitude of the effects of various factors associated with the crisis on health status. Consequently, we will be able to find out the strongest and the weakest channels through which the 2008 crisis undermined health status.
To reduce spurious correlation, the subjective and objective effects of the 2008 GFC should be controlled by covariates at the individual and country levels. At the individual level, we control for respondents' age, gender, education, marital status, number of children, and household status. At the country level, we control for the following aggregated characteristics: GDP annual growth level, GDP per capita, public health care expenditure as percentage of GDP, and Gini coefficient. [49] [50] [51] It must be emphasized that a number of additional country characteristics that may potentially influence the health status of a population, for instance, the specific features of a country's health care system design, the population's beliefs about health care utilization, and perceptions regarding health care system quality are not systematically available for post-communist countries, and especially those in the Caucasus, Central Asia, and Balkans. 46, 47 We address the issue of unobservable country characteristics in the robustness analysis section by estimating a regression model with country dummies. As detailed in the sensitivity analysis section, using alternative statistical specifications did not change the findings of the main model in terms of direction, significance, and the relative magnitude of the effect.
Thus, having merged the LITS and country-level data, we estimate the multilevel binary logistic regression, which allows us to take into account the hierarchical structure of the data set in which individuals are nested within countries. 52 The estimation of such a model allows us to compute two important parameters. The first is the odds ratio, which quantifies the influence of the self-perceived subjective and objective mechanisms of the crisis on the outcome variable, self-rated health, as adjusted for by the control variables. The second parameter is the intraclass correlation coefficient (the ICC), which shows the share of variation in self-rated health that cannot be attributed to the observed characteristics, and which consequently belongs to the unobserved country characteristics. The ICC varies from 0 to 1, with the higher value indicating a higher percentage of total variation in self-rated health that is attributed to the unobserved contextual characteristics.
3 | FINDINGS
| Descriptive results
The descriptive results are reported in Table 1 . Focusing on health status, we find that more than half of the respondents assessed their health as good. Moving to the subjective effects of the crisis, we can observe that only 28% of respondents were not affected by the crisis. In comparison, 20% of respondents reported that they were affected by the crisis "a great deal," while 30% of respondents indicated that they were affected by the crisis "a fair amount."
Only 23% of respondents reported that they were affected by the crisis "just a little." Moving further to the objective effects of the crisis, we can see that approximately 13% and 10% of respondents registered changes in health care utilization, as revealed by postponing or skipping visits to the doctor after falling ill and stopping buying regular medications. Remarkably, 38% pointed to changes in nutritional habits, as suggested by the reduced consumption of staple foods. Approximately 21% experienced a reduced flow of remittances from relatives abroad. More than 16% indicated that they had to delay payments on utilities such as electricity, water, and gas, while about 4% reported that utilities had been cut due to delayed payments. Also, about 6% reported that TV/phone/internet services had been cut. In more than 15% of households, the household head lost their job due to the crisis, while a household member had lost their job in more than 17% of households. Finally, approximately 3% of households indicated changes in their wealth insofar as they reported selling their assets, and about 1.2% of households reported instability in housing as they had had to move.
| Regression results
The effects of the main variables of interest in the multilevel logistic regression are reported in Table 2 while the results with the control variables are reported in Appendix 1 to conserve the space. Recall that the outcome variable is 1 = good health. Hence, looking at the subjective perceptions of the crisis effect in Model 1 of Table 2 , we observe that being affected by the crisis "a fair amount" is associated with a significant deterioration in health (OR = 0.775; Pe330value = 0.000). Having been affected by the crisis, "a great deal" is associated with an even stronger deterioration in health (OR = 0.568; P-value = 0.000). The significant results of a Wald test (χ 2 = 156.83, P-value = 0.000) suggest that the impact of being affected by crisis "a great deal" is stronger than the impact of being affected by the crisis "a fair amount," in a strict statistical sense.
Continuing with the impacts of the objective effects of the crisis in Models 2 to 12 in Table 2 , we find that all factors tested have a significant negative effect on health status, albeit the magnitude of their effect varied. Thus, postponing or skipping visits to the doctor after falling ill and stopping buying regular medications had the strongest negative effects on health, followed by the reduced consumption of staple foods, utilities being cut, being forced to move, and having had to sell assets.
Experiencing cuts in TV, phone, and internet services, as well delaying payments for utilities also had a relatively lower negative impact. Having the household head or a household member lose job also had negative effects on health status, although these effects were relatively lower. Finally, a reduced flow of remittances had the weakest negative effect.
The significant ICC suggests that unobserved country-level characteristics have a considerable influence on health status. However, in fairness, the value of the ICC is rather low and varies between 0.07 and 0.09. Such results
indicate that approximately 7% to 9% of variation in health status could be explained by unobserved country-level characteristics.
| Robustness analysis
We test the robustness of our results to an alternative statistical specification (see Appendix 2) and an alternative definition of health status (Appendix 3). As shown in these appendices, the robustness analysis confirms the results of our main analysis in terms of direction, significance, and the relative magnitude of the effects. Commencing with the subjective indicators of the impact of GFC, we find that being affected by the crisis "fair amount" and a "great amount" are strongly associated with a decline in health as compared with being affected "just a little" or "not affected at all." At the same time, the magnitude of health deterioration due to being affected "a great amount" is significantly higher than that due to being affected "a fair amount." These findings regarding the differential effects of the crisis appear to contradict the conclusions of previous studies that reported that changes in health status do not depend on the severity of the recession. [53] [54] [55] Such contrasting results can be explained by the fact that previous studies stressed assessing the severity of the crisis by taking into account aggregated area-level indicators such as changes in GDP and zip-code or census-track foreclosure rates, while this study focused on household assessments of the severity of the crisis effect. Consequently, the results of this study suggest that the effect of aggregated area-level changes induced by GFC was not equally distributed across the population in the same area.
Indeed, it is plausible to believe that the health of an individual whose household member lost a job due to the crisis declined significantly more than the health of an individual whose household did not experience such loss, even after controlling for area-level indicators. This finding highlights the need to account not only for country-level aggregated indicators, but also for taking into consideration household assessments of the severity of a crisis.
Among the objective indicators of the crisis, we find that postponing or skipping visits to the doctors after falling ill was the most important channel by which GFC translates into a deterioration of health. Hence, we were not able to confirm the results found by Currie and Tekin 55 that suggest that GFC led to an increase in health care utilization for stress-related and mental health conditions. Rather, our findings are in line with Charters et al 12 and Kaplan, 19 who reported a serious decline in health care utilization due to GFC. In addition, we find that ceasing to buy regular medications also has a considerable negative impact on health status. This finding suggests that assessing the effects of the crisis should encompass not only health care utilization but also access to necessary medications, especially those prescribed by health care professionals.
With respect to consumption of staple foods, the conventional view is that economic crises are mainly associated with the substitution of higher priced foods such as meat and vegetables for less expensive staple foods, while inelastic demand ensures that the consumption of staple foods remains virtually unchanged. [56] [57] [58] [59] In sharp contrast, our study demonstrates that the reduced consumption of staple goods is the second most important factor in worsening health status. This finding emphasizes the extreme severity of the impact of GFC, which leads to a reduction in even staple food consumption, which in turn leads to a decline in overall health status through the occurrence and worsening of chronic diseases and premature mortality. 60 Housing instability is the third most important transmission mechanism of the effect of the crisis on health. Studies conducted in developed countries suggest that the most important factor in housing stability during GFC was mortgage delinquency and foreclosure. 9, 12 In our study, however, having utilities cut has a more severe negative effect on health than being forced to move, perhaps because there were very few cases of forced removal in post-communist countries (approximately 1%). On the other hand, we highlight two additional important mechanisms of the GFC effect on population health, namely, cuts in communication services and being forced to delay utility payment. Our study provides evidence that cuts in TV, phone, and internet services as well as being forced to delay payments on utilities also have a strong negative impact on health. Notably, the magnitudes of these negative effects are at par with the negative effects of changes in wealth status (ie, selling assets). Consequently, the concept of housing stability outside of developed countries during a crisis period should be extended from mortgage delinquency and foreclosure, to cuts or delays in payments for communication services.
Our findings contribute to the growing literature on the relationship and direction of causality between health and wealth. Previous studies reported that the direction of causality runs from worsening health to lower wealth, 61, 62 while the causal effects of negative changes in wealth on health status are rather negligible. 63, 64 In addition,
McInerney et al 65 reported that even though wealth losses due to GFC increased feelings of depression, such increases were not significant. In contrast, we found a strong negative effect of a reduction in wealth on health.
Although only approximately 3% of households reported selling their assets, our results demonstrate that having to sell assets due to crisis is an important predictor of deterioration in health status. Consequently, our study matches the narrative of Boen and Yang, 4 who found that GFC wealth shocks were associated with deteriorating objective health indicators, for instance, systolic blood pressure and C-reactive proteins, and hence translated into a considerable decline in the self-assessment of health.
Our findings also contribute to the ongoing discussion about the role of unemployment as a transmission channel of the impact of the crisis. Unemployed individuals have reported comparable or at times, even better health when compared with those who were employed during times of high unemployment in society. 30, [66] [67] [68] During times when unemployment is significant, unemployed people were at lower risk of self-blame and social stigmatization and could more easily attribute their personal unemployment to external causes. This increased the likelihood of externalizing the causes of one's unemployment and was likely to offset the stresses associated with unemployment and the lower likelihood of regaining employment over the short term. In contrast, our findings concur with those of Stuckler et al 69 and Ruckert and Labonte, 34 who documented a significant negative effect of unemployment on health through biosocial, psychosocial, and behavioral channels. Such channels range from deteriorating mental and physical health, to increased levels in health risk behaviors and homicides among the unemployed.
In addition, we detected the negative effects of reducing remittances on health status. In fairness, the effects of reduced remittances are the lowest in comparison with all the other effects of GFC that were tested. At the same time, it should be underscored that although the positive effects of remittances on health status have been documented in developing countries, 70, 71 this is one of the first studies to point out to the importance of remittances for maintaining health status in post-communist countries during GFC.
| Limitations
Several limitations of this study should be highlighted. First, since the data were collected in 2010, just 2 years after GFC, we capture only the short-term effects of the crisis. Second, due to cross-sectional design, the study shows correlation rather than causation, although the wording of questions makes a direct connection with GFC effect.
Third, small country samples prevent us from analyzing separate countries.
| CONCLUSION
We found that the 2008 GFC had negative impacts on population health through multiple channels. The most important channel was reduction in health care utilization, followed by reduction in staple food consumption, and finally, increase in housing instability. These findings emphasize the need for developing effective social protection programs that could offset the negative impacts of crisis. Unfortunately, policy responses to GFC have been mostly along the lines of increased austerity measures that had the effect of considerably weakening existing social protection programs. 20 In contrast, the literature has provided examples of effective social protection interventions during GFC. In the US, for instance, WIC and SNAP programs helped vulnerable groups maintain their levels of health and nutrition, while the Making Home Affordable program has provided protection against housing instability. 9,72 Equally, additional employment protection programs that were instituted at the beginning of GFC have effectively offset the effects of growing unemployment in Europe. 73 Although not perfect, these programs exemplify the positive effects of social protection on health during crises.
Another interesting initiative is the International Labour Organization (ILO) proposal to establish a Global Social
Protection Fund that would be tailored to financing national social protection floors in countries with limited financial resources. 34 If developed, such a fund could provide financing for the hardest hit countries so that they could ensure basic income security, at least at a nationally defined minimum level, in order to maintain access to nutrition and health care for their most vulnerable groups in times of crisis (Table A1) .
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APPENDIX 2
To test our results to an alternative statistical specification, we re-estimate all our original models reported in Table 2 by using logistic regression with country dummy effects. Recall that the ICC suggests that between 7% and 9% of variation in health status could be explained through unobserved country-level characteristics. Against these results, the advantage of estimating a logistic model with country dummies is that it allows us to control for unobserved country-level characteristics in a straightforward manner by directly including them as covariates in regression in the form of country dummies. In such a model, regression coefficients for country dummies will absorb the influence of all unobserved country characteristics. Hence, the results of all other regression coefficients will be directly adjusted for the effect of unobserved country-level characteristics.
74,75
The results for the main variables of interest are reported in Models 13 to 24 of Table A2 below. Looking at the self-perceived effects of the crisis in Model 13 of the table, we find that both being affected by the crisis "a fair amount" and being affected by the crisis "a great deal" are associated with a significant deterioration in health. Having been affected by the crisis, "a great deal" has a stronger effect as compared with being affected by crisis "a fair amount." The significant results of the Wald test (χ 2 = 149.41, P = 0.000) indicate that the impact of being affected by crisis "a fair amount" is different from the impact of being affected by the crisis "a great deal, " in a strict statistical sense. Continuing with the objective effects of the crisis in Models 14 to 24, we can see that all the factors we tested have a significant negative effect on health status. Importantly, we can confirm the results of the main analysis in terms of direction, significance, and the relative magnitude of the effects. Thus, postponing or skipping visits to the doctor after falling ill and stopping buying regular medication have the strongest negative effects on health.
These were followed by the negative effects of reduced consumption of staple foods, utilities being cut, being forced to move, and selling assets. Experiencing cuts in TV, phone, and internet services, as well delaying payments for utilities have a relatively lower negative impact and having the household head or a household member lose a job also have a negative effect on health status, although this effect is relatively even lower. Finally, the reduced flow of remittances has the weakest negative effect. 
APPENDIX 3
To test the robustness of our results to an alternative definition of health status by using health status as an ordered variable. 53 To do so, we estimate multilevel ordered logistic regression, where health status varies from 1 = "very bad health" to 5 = "excellent health." The results of multilevel ordered logistic regression for the main variables of interest are reported in Models 25 to 35 of Table A3 below.
Considering the subjective perceptions of the crisis effect in Model 25 of the table, we observe that having been affected by the crisis "a great deal" has a significant negative effect on health status, followed by "a fair amount." The significant results of the Wald test (χ 2 = 190.47, P = 0.000) confirm that these effects are different from each other in a strict statistical sense. Moving to the objective effects of the crisis in Models 26 to 36, we observe that the results of the ordered model are very similar to that of our original binomial model in terms of the direction and significance of the results. The order of the effects is the same, with only one exception: the negative effect of utilities being cut is stronger than the negative effect of the reduced consumption of staple foods. 
